The development of new immunoisolatory devices possessing the ability to induce neovascularization.
The transplantation of a bioartificial pancreas has been regarded as a potential method for successful islet transplantation without any immunosuppressive agents. The subcutaneous site is a very attractive site for transplantation of a bioartificial pancreas because of its advantage of an easy operation site. Our group has been reporting that transplantation of a bioartificial pancreas to the subcutaneous site can reverse hyperglycemia in diabetic recipients. Regarding shapes of a bioartificial pancreas, it is believed that a bag form has an advantage because it is easy to prepare a large quantity. Our group previously reported successful transplantation of a bioartificial pancreas in bag form, a mesh-reinforced polyvinyl alcohol bag (MRPB), implanted in the peritoneal cavity. We also reported that the effect of subcutaneous islet transplantation can be greatly improved with prevascularization treatment. In the present study, we attempted to combine MRPB to our protocol of subcutaneous prevascularization. The main problem of this trial is that the procedure of MRPB implantation injures the prevascularized blood vessel networks. To solve this problem, we made a slight alternation in our protocol, and designed new devices on the basis of MRPB. The new devices, possessing the ability to induce neovascularization, were prepared by collagen coating on the surface of MRPB and were implanted with/without different doses of FGF-2 impregnated in gelatin microspheres. When using 5 microg of FGF-2, more blood vessels were observed on the surface of type I/IV collagen-coated MRPB compared with the original MRPB and type I collagen-coated MRPB. Quite a few blood vessels were observed either around the injection site of 50 microg of FGF-2 impregnated in gelatin microspheres alone or around the implantation site of FGF-2-free gelatin microspheres and type I collagen-coated MRPB or type I/IV collagen-coated MRPB. Here we demonstrated that the combination of both FGF-2 impregnated in gelatin microspheres and collagen-coated MRPB could give an effective system of neovascularization suitable for subcutaneous implantation of a bioartificial pancreas.